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© Disposable diaper having abdominal support band. 

© An anatomically form-fitting, generally self-ad- 
justing disposable diaper comprises an absorbent 
structure and an outer cover for positioning the ab- 
sorbent structure against the body to absorb and 
contain body wastes. The outer cover includes front 
and rear waist panels resiliently stretchable in a 
cross-body direction and defining an elastically con- 
tractible or expansible waist opening which provides 
a fit line when the garment is secured about a 
^! wearer. An abdominal support zone which corr- 
esponds to the lower abdominal region of the wearer 
spaced longitudinally away from the waist opening 
2 and extending across at least the central portion of 
the front panel, imparts a tensile stress thereto which 
CO is greater than that of the remaining front panel and 
£j waist opening. This support band can comprise a 
strip of material which has a relatively greater or less 
O modulus of elasticity than the remaining front panel 
Q and waist opening. It can also be provided by a 
LU fastening system having shaped inelastic landing 
zones appointed on the front panel which preferen- 
tially direct tensile stresses across the support zone. 




FIG. 4 



Xerox Copy Centre 



1 



EP 0 323 634 A2 



2 



DISPOSABLE DIAPER HAVING ABDOMINAL SUPPORT BAND 



Technical Field 

The present invention relates, generally, to the 
field of disposable garments utilized for the absorp- 
tion and containment of urine and other bodily 
exudates. More particularly, the present invention 
relates to disposable infant and adult diapers, as 
well as fasteners therefor. 



Background of the Invention 

This application is an improvement over U. S. 
Patent No. 4,701,175, assigned to the assignee of 
the instant application. Disposable garments are 
generally well known in the art and have become 
an important and an essentially indispensable sani- 
tary protection item, most particularly in the field of 
infant and child care where disposable diapers 
provide for the absorption and containment of urine 
and other bodily exudates. Present commercially 
available disposable diapers are generally unitary, 
preshaped and prefolded, and comprised of a po- 
rous facing layer and a fluid impervious backing 
sheet with an absorbent material disposed there- 
between. These presently available disposable dia- 
pers have met a particular need and have become 
ever increasingly popular. However, even though 
the present available disposable diapers have 
achieved a certain degree of efficiency and effec- 
tiveness, several draw-backs remain that have been 
identified by mothers of infants wearing the dia- 
pers. These mothers have strongly voiced their 
desire to be able to obtain disposable diapers that 
are aesthetically neat and attractive when on their 
infant or child. The aesthetically neat criteria have 
been identified as including a trim, slim fit, and a 
neat fitting waist and legs that do not allow leakage 
of urine or feces. It has also been found that 
mothers do not want their children looking rumpled, 
bulky or messy. In addition, these mothers have 
expressed the desire to either have a disposable 
diaper that fits more sizes of babies or to have 
disposable diapers provided in more sizes. 

The typical disposable diaper has a three-layer 
composite structure comprising a liquid permeable 
bodyside inner liner, a liquid impermeable outer 
cover and an absorbent batt sandwiched between 
the liner and the cover. Materials now in general 
use for the three principal elements of a disposable 
diaper include various types of nonwoven fabrics 
for the bodyside liner, a thin thermoplastic film for 
the outer cover and cellulosic fluff for the absorbent 
batt. Examples of present disposable diapers are 



taught in U. S. Patent No. 4,324,245 to Mesek, et 
al., U. S. Patent No. 3,196,874 to Hrubecky, and U. 
S. Patent No. 4,050,462 to Woon, et al. 

Other prior art diaper constructions, disclosed 

5 in the references listed below, have sought to pro- 
vide waste containment with a reusable diaper 
holder receiving an absorbent structure, to-wit: 

1. U. S. Patent No. 3,658,064 to Pociluyko 
and U. S. Patent No. 3,370,590 to Hokanson, et al.; 

10 2. U. S. Patent No. 4,425,128 to Motomura; 

3. U. S. Patent No. 2,141,105 to Eiler; 

4. U. S. Patent No. 4,397,646 to Daniels, et 

al.; 

5. U. S. Patent Nos. 4,597,761, 4,496,360 
75 and 4,597,760. 

U. S. Patent No. 4,166,464 to Korpman, dis- 
closes an elastic fluid impermeable backing film 
laminated to an absorbent layer to ostensibly pro- 
20 vide enhanced conformability to the body surface. 

U. S. Patent Nos. 4,355,425 to Jones, et al. and 
3,644,157 to Draper disclose disposable stretcha- 
ble nonwoven panties containing small crotch pads 
unsuitable for absorbing and containing body 
25 wastes. 

Even where prior art designs have attempted to 
use impermeable elastic film barriers, there has 
been inadequate recognition of the functional prob- 
lems associated with an elastic outer cover. Fur- 
so ther, costly woven diaper holders or overpants, 
designed to be waterproof and reusable, do not 
offer disposability. 

U. S. Patent No. 4,586,199 to Birring disclose 
brief for use with a conventional disposable diaper. 
35 The brief is provided with front and rear crocheted 
elastic pieces which exert increased pressure along 
the sides of the underlying diaper to ostensibly 
hold it in place and seal the edges of the diaper 
against the body. The crocheting of the brief, to 
40 which the diaper is not physically attached, is 
looser in a central area in the front and back pieces 
to concentrate greater tension along the sides of 
the diaper at the legs and waist. This increased 
stress along the sides can lead to undesirable 
45 pinching by the garment at the legs and waist 
openings, leaving red marks and abrasions on the 
skin. 

British Patent Application No. 2,185,383, pub- 
lished July 22, 1987, discloses an integral unitary 
so disposable diaper having elasticized leg openings 
and fastening tapes with a tapered user's end, 
ostensibly for wearer comfort and easier handling 
during application thereof. The use of an 
elastomeric outer diaper cover is not disclosed in 
this document 
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U. S. Patent No. 4,701,175, assigned to the 
instant assignee, discloses a form-fitting, self-ad- 
justing disposable garment comprising an 
elastomeric nonwoven outer cover having an absor- 
bent insert -structure attached and integrated 
thereinto. 

Although the above-mentioned prior art gar- 
ments are provided with elasticized leg and/or 
waist openings, there is still a tendency for the 
garment to blouse outwardly from the body at the 
hip and abdominal regions and to sag downwardly 
in the abdominal region. There is also a further 
tendency for tensile stresses to concentrate un- 
desirably along the leg and waist openings of the 
garment. Thus, there remains a need for an ana- 
tomically form-fitting, generally self-adjusting dis- 
posable garment which provides additional support 
to keep the garment from sagging at the waist and 
drooping at the lower abdomen. 



Summary of the Invention and Advantages 

According to the instant invention, there is pro- 
vided an anatomically form-fitting, generally self- 
adjusting disposable diaper comprising an absor- 
bent structure and an outer cover for positioning 
the absorbent structure in bodily registration to 
absorb and contain body wastes. The outer cover 
includes front and rear waist panels which are 
resiliently stretchable in a cross-body direction es- 
sentially transverse to a line centered on the lon- 
gitudinal axis of the diaper and engageable about 
the wearer, defining a waist opening which is elas- 
tically contract! ble or expansible to provide a fit line 
of the garment. An abdominal support band is 
provided across the front waist panel and is spaced 
longitudinally away from the waist opening, defining 
an abdominal support zone extending essentially in 
the cross-body direction across at least a central 
portion of the front waist panel. The abdominal 
support band imparts a tensile force generally cor- 
responding to a line across the lower abdominal 
region of the wearer, which is greater than the 
tensile force imparted by either the waist opening 
or the remainder of the elastomeric front waist 
panel in the cross-body direction. 

in one preferred embodiment, the abdominal 
support band comprises a strip of elastomeric ma- 
terial which may be applied in either a tensioned or 
an untensioned state to the front waist panel, 
whereby the strip has an elastic modulus different 
from that of front waist panel, providing a greater 
tensile force across the abdominal support zone 
than across the remainder of the front panel. 

In another preferred embodiment, the abdomi- 
nal support zone comprises a fastening system 
wherein a rear pair of ears define elongated shapes 



presenting inner, body-facing surfaces having fas- 
teners releasably engageable with a pair of spaced, 
inelastic fastener landing zones appointed on the 
front panel. The appointed landing zones are selec- 

5 tively shaped, sized and oriented on the front panel 
so as to impart a tensile force distribution pattern 
directing stresses away from the leg and waist 
openings while also providing a band of abdominal 
support across the front panel when the garment is 

w securely fastened about a wearer. 

An advantage of the instant invention is a dis- 
posable absorbent garment having a form-fitting, 
generally self-adjusting fit and improved appear- 
ance due to an additional abdominal support band 

is which holds the garment in place on the body of a 
wearer, thereby providing better bodily registration 
of the absorbent structure for waste containment, 
plus a more aesthetically pleasing appearance to 
the garment 

20 

Brief Description of the Drawings 

A preferred embodiment of the disclosed in- 
25 vention can be seen in the following drawings: 

Rgure 1 is a schematic view indicating the 
lines of support of a preferred garment of the 
present invention relative to the body; 

Rgure 2 is an internal perspective view of 
30 the invention shown prior to wear; 

Figure 3 is a sectional view of cross-section 
3-3 of Figure 2; 

Rgure 4 is a side view of a preferred dispos- 
able absorbent garment of the present invention 
35 shown secured around a baby; 

Figure 5 is a front view of the disposable 
absorbent garment of the present invention shown 
secured around a baby; 

Figure 6 is a back view of a preferred dis- 
40 posable absorbent garment of the present invention 
shown secured around a baby; 

Figure 7 is a front view of a preferred dis- 
posable absorbent garment of the present invention 
showing the disposition of said garment on the 
45 wearer after being worn for a period of time; 

Figure 8 is a perspective view of the gar- 
ment of the present invention, showing fastener 
landing zones of a preferred fastening system of 
the present invention; 
so , Figure 8A is a partial perspective view of a 

fastener landing zone constructed in accordance 
with a preferred fastening system of the present 
invention; 

Rgure 9A is a sequential view showing a 
55 preferred fastening system constructed in accor- 
dance with the present invention; 

Figure 9B is a sequential view of Figure 9A; 
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Figure 10 is an internal perspective view of a 
preferred garment of the present invention; 

Figure 1 0A is a sectional view of cross- 
section 10A-10A of Figure 10; 

Figure 11 is an exploded perspective view of 
a preferred garment of the present invention; 

Figure 12A is a schematic view of the front 
waist panel of a preferred garment of the present 
invention; 

Figure 12B is a schematic view of the front 
waist panel of a preferred garment of the present 
invention; 

Figure 12C is a schematic view of the front 
waist panel of a preferred garment of the present 
invention; 

Figure 13 is a side view of a disposable 
absorbent garment shown secured about a wearer 
by a preferred fastening system of the present 
invention; 

Figure 14 is a front view of a disposable 
absorbent garment shown secured about a wearer 
by a preferred fastening system of the present 
invention; 

Figure 15 is a back view of a disposable 
absorbent garment shown secured about a wearer 
by a preferred fastening system of the present 
invention; and 

Figure 16 is a front view of a disposable 
absorbent garment secured about a wearer by a 
preferred fastening system of the present invention, 
showing the disposition of the garment on a wear- 
ed after being worn for a period of time. 



Detailed Description of the Preferred Embodiments 

Referring now to the figures, there are shown 
one or more preferred embodiments to the present 
invention as would be used in a disposable diaper. 
As used herein, the term disposable diaper refers 
to articles which absorb and contain liquid, and 
more specifically, refers to absorbent articles which 
are placed against or in proximity to the human 
body to absorb and contain the various solid or 
liquid wastes discharged therefrom, for example, 
urine and feces and, further, which articles are 
intended to be discarded after a single use (that is, 
they are not intended to be laundered or otherwise 
restored and reused). A "diaper" is a garment 
generally worn by infants or incontinent persons, 
which is drawn up between the legs and fastened 
about the waist of the user. It should be under- 
stood, however, that the present invention is also 
applicable for use in other disposable absorbent 
articles used as training pants and the like. 

Referring to Figure 2, according to the instant 
invention, there is provided an anatomically form- 



fitting, generally self-adjusting disposable absor- 
bent garment, generally shown at 10, such as a 
disposable diaper, comprising an elastomeric outer 
cover, generally indicated at 12, including opposed 
5 front 13 and rear 14 waist sections together defin- 
ing a waist opening and a pair of sides generally 
shown at 15 extending between and interconnec- 
ting the waist sections. A crotch section, generally 
indicated at 16, is situated between a pair of leg 

10 openings 18 delimited along said sides 15 at out- 
ermost portions of said crotch section 16. Ear por- 
tions 20, 22, 24, 26 are also delimited along the 
sides 15 generally between the opposed waist sec- 
tions 13, 14 and each of the leg openings 18, 

rs respectively, with longitudinally opposed pairs 20, 
26 and 22, 24 of said ears being engageable with C 
one another about the body of the wearer. The 
outer cover 12 preferably has a generally hourglass 
or T-shaped configuration, with the leg openings 18 

20 cut-out from the sides 15 thereof, defining a front 
waist panel 28 having a laterally opposed front pair 
of ear portions 24, 26 in conjunction therewith and 
a rear waist panel 30 having another laterally op- 
posed rear pair of the ear portions 20, 22 in con- 

25 junction therewith. The front 28 and rear 30 waist 
panels are separated from one another by the 
crotch section 16, which is narrowed due to the 
converging leg cut-out openings 18 and extend 
between the laterally opposed front and rear pairs 

30 of ears, respectively, between the corresponding 
waist sections and the leg openings as shown in 
the figures. 

With continuing reference to Figure 2, and also 
to Figure 3, there is depicted an absorbent insert 

35 structure, generally indicated at 32, substantially 
superposable on the front 28 and rear 30 panels 
and the crotch section 16 of the outer cover 12 for 
absorbing and containing bodily exudates, particu- 
larly urine and feces. The absorbent structure 32 

40 includes: a liquid permeable bodyside liner 34, for 
example, a commercially available pattern-bonded, 
spunbonded polypropylene web that may have a 
basis weight of from about .2 to .8 oz^yd 2 .; a liquid 
impermeable barrier 36, for example, a commer- 

45 daily available plastic film of polypropylene or the 
like; and an absorbent core 38 disposed there- 
between. As shown in Figure 11, the absorbent 
structure 32 is in the form of a separate insert, 
typically of materials which are substantially non- 

so stretchable, attached and integrated into the resil- 
iency stretchable outer cover 12, preferably using 
autogenous bonds of the type generated thermally 
or ultrasonically, while allowing substantially un- 
restricted functional stretchability of the outer cover 

55 in a manner hereinafter described. A preferably 
continuous ultrasonic or thermal perimeter bond 40 
sealingly secures the absorbent structure 32 to- 
gether to prevent leakage therefrom by bonding the 
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liner 34 and barrier 36 peripherally to one another, 
making the liner and barrier coterminous with one 
another, about the absorbent core 38 disposed 
therebetween. It is important that the materials of 
the barrier 36 and liner 34 be compatible with one 
another and with the material of the outer cover 12 
for autogenous bonding. Accordingly, poly- 
propylene and other polyolefins or polyolefin 
blends have been found to be suitable and eco- 
nomical polymeric materials for use in the liner, 
barrier and outer cover of the instant garment 10. 

The outer cover 12 generally comprises an air- 
permeable, i.e., "breathable", elastomeric non- 
woven material, particularly a stretch-bonded 
laminar fabric wherein an elastic nonwoven web is 
joined to one or more gatherable nonwoven webs 
of the type described in greater detail herein. Pref- 
erably, the nonwoven laminate is resiliently 
stretchable from about 20 to about 200 percent in 
an essentially cross-body direction 41 which is 
transverse to a iongitudinal axis of the garment. 

The longitudinally opposed ears 20. 26; 22, 24, 
which, are engageable about a wearer, are reieas- 
ably fastenable with one another, forming full- 
length closures extending substantially from the 
waist to the leg openings of the outer cover. The 
full-length closures further provide dimensional in- 
tegrity to the resiliently stretchable garment during 
various and even extreme bodily movements and 
positions of the wearer. Since the garment is form- 
fitting and self-adjusting, it does not gap or col- 
lapse at the hip and waist regions. The various 
fastening systems used in the invention are also 
detailed herein. 

• Preferably', the waist sections 13, 14 of the 
outer cover 12 have the insert 32 attached and 
integrated thereinto by attachment means accord- 
ing to the present invention as will be set forth 
more fully below. 

With respect to the attachment means of the 
present invention as shown in Figs. 2 and 3, it is 
important to minimize the number of bonds and 
total bond area used in integrating the relatively 
unstretchable absorbent insert to the stretchable 
outer cover or, where forming hems, the number of 
bonds used to bond the outer cover to itself. The 
Applicants have discovered that the number of 
bonds correspondingly affects the stretch elonga- 
tion in the elastomeric component that is bonded. 
Not only does a lesser number of bonds result in 
less stretch loss, but the greater the spacing apart 
of bond points, the less stretch elongation is af- 
fected. Accordingly, bonding patterns should be 
selected that significantly reduce the amount of 
stretch lost by means of the density and spacing of 
the bond points. Specifically, the lower the number 
and density of the bonds 44 for attaching and 
integrating the insert 32 along the waist sections 



13, 14, the less stretch is inhibited in said waist 
sections. For example, if the waist section is 
stretchable in a cross-body direction and the insert 
is attached thereto at two points lying on a line 

5 extending also in said cross-body direction, then 
the stretchability of the outer cover waist section 
along that line is restricted between those two 
points of attachment by the least stretchable ele- 
ment present between those points, such as the 

w liner and barrier of the insert or, further, the absor- 
bent core which may be glued to the barrier with, 
e.g., hot melt construction adhesive. Similarly, the 
insert may also be attached and integrated at the 
crotch section. 

75 Therefore, the garment of the present invention 
includes attachment means for attaching and in- 
tegrating the absorbent insert structure 32, which is 
generally inelastic, into the relatively resiliently 
stretchable elastomeric outer cover which is used 

20 for positioning the insert in a selected bodily reg- 
istration, while allowing substantially unrestricted 
functional stretchability thereof. Thus, the total gar- 
ment is maintained anatomically form-fitting and 
generally self-adjusting. 

25 These and other objectives have heretofore 
been addressed by Applicants prior copending 
Application Serial No. 947,948, filed December 31, 
1986. the entire disclosure of which is expressly 
incorporated by reference herein and relied upon. 

so Referring to Figures 2 and 4-7, full-length closures 
of the type disclosed in this referenced application 
may have cooperating primary closures, e.g., 
snaps, adjacent the waist and leg openings of each 
full-length closure, and cooperating secondary do- 
bs • sures, e.g., hook and loop tapes, extending be- 
• tween each of the cooperating pairs of primary 
closures. 

The instant garment 10 is generally construct- 
ed and assembled as shown in Figure 2 and, with 

40 respect to other alternative embodiments, in Fig- 
ures 10 and 11. The bonds 44 attach and integrate 
the opposed longitudinal ends 48, 50 of the absor- 
bent insert 32 to said outer cover 12 at selected 
front 52 and rear 54 waist attachment zones along 

45 said front 13 and rear 14 waist sections, respec- 
tively, defining one or more free-span zones 56 
underlying said insert 32 wherein the functional 
stretchability of said outer cover in said free-span 
zone 56 is substantially unrestricted. It will be un- 

50 derstood that where the insert 32 is integrated only 
at the waist attachment zones 52, 54, i.e., not at 
section 16, the free-span zone wherein the outer 
cover stretchability is substantially unrestricted un- 
derlies the entire longitudinal span of the absorbent 

55 insert 32. Significantly, the free-span zone 56 also 
includes those portions of the waist sections 13, 14 
not included in the waist attachment zones 52, 54. 
It will also be understood that the insert 32 may be 
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adequately held by the outer cover 12 in registra- 
tion with the body of the wearer without significant 
sideways shifting. Additional bonding of the insert 
in the free-span zone 56 to the front 28 or rear 30 
panels or the crotch section 16 is not required. 

Although the free-span zones 56 can be pro- 
vided in either of the front 28 and rear 30 panels, it 
is important that the rear panel 30 have substan- 
tially unrestricted stretch properties from waist to 
leg across the lateral span of the rear panel 30 
from one of the rear pair of ears 24 to the other ear 
26. Cross-body direction stretch of the crotch sec- 
tion 16 of the outer cover 12 during use is mini- 
mally required so that bonding of the insert 32 at or 
near the leg openings 18 of the crotch section 16 
does not significantly affect the overall cross-body 
stretch properties of the outer cover, that is, the 
ability to be resiliently stretchabie across the area 
defined by the front 28 or rear 30 waist panels. 

The breathable outer cover 12 which, among 
other functions, holds the insert 32 in proper bodily 
registration, is not itself required to provide a liquid 
waste-containment barrier, unlike the prior art. In 
fact. Application Serial No. 947,948 also teaches a 
garment having a disposable insert which may be 
removed and replaced using snaps or the like, so 
that the outer cover becomes reusable, in this 
regard, the garment of the instant invention could 
also have a reusable outer cover and disposable 
insert system. 

Referring again to Figure 11, the absorbent 
insert 32 may further comprise at least one but 
preferably a pair of front 62 and rear 64 waist 
attachment flaps respectively situated at the op- 
posed longitudinal ends 48, 50 of the insert 32. The 
flaps 62, 64 extend longitudinally from and contig- 
uous with the finer 34 beyond the terminal ends of 
the absorbent composite 38, the flaps being bon- 
ded or otherwise attached to said front 13 and rear 
14 waist sections, respectively, in said waist attach- 
ment zones 52, 54. The front 13 and rear 14 waist 
sections preferably have finished waist hems 66 
along the waist opening wherein the waist attach- 
ment flaps 62, 64 are entrapped and bonded. The 
waist hems 66 comprise inwardly folded-over 
edges of said waist sections 13, 14. The waist 
attachment flaps 62, 64 (Figure 11) may comprise 
coextensions of the barrier 36 and liner 34 or may 
comprise extensions of either the barrier 36 or liner 
34 alone. Although the flaps 62, 64 typically com- 
prise a nonwoven liner and plastic film materials 
that are not inherently stretchabie relative to the 
outer cover 12. the flaps 62, 64 themselves need 
not be contiguous with the iiner or barrier material. 

Referring to Figures 2, 4, 5 and 7, according to 
the instant invention, there is provided an abdomi- 
nal support band 65 attached to the front waist 
panel 28 and extending in the essentially cross- 



body direction indicated by arrow 41 across at 
least the central portion of the front waist panel 28. 
The abdominal support band 65 has a modulus of 
elasticity which is selected to either be greater or 
s less than the modulus of elasticity of the front waist 
panel 28 in the essentially cross-body direction 41 , 
depending on the desired fit characteristics of the 
garment 10. Where contractability of the garment 
10 is employed in order to achieve the desired fit 

10 for a range of body sizes, the outer cover 12 will 
be sized to fit larger body sizes within the given 
range and then supplemental elasticization in the 
waist and legs is provided to shorten the garment 
openings to fit the torso and thighs of a particular 

75 wearer. In this case, the supplemental elastics, 
such as the leg elastics 58 and the abdominal 
support band 65, must have a modulus of elasticity 
selected to provide a greater tension than the re- 
maining portions of the outer cover to which the 

20 elastics 58, 65 are not attached. Conversely, where 
expansibility of the garment is employed to achieve 
the desired fit characteristics of the outer cover, the 
outer cover 12 is sized to fit smaller sized in- 
dividuals within the given range of sizes, utilizing 

25 the inherent stretchability of the cover material to 
expand and accommodate the dimensions of the 
torso and legs of a particular wearer. The abdomi- 
nal support band 65 may be an extruded 
elastomeric film or nonwoven material which, in the 

30 case where the band 65 has a greater tension than 
the remainder of the front panel, be attached to the 
front panel in a stretched condition with, for exam- 
ple, adhesive, or, in the case where the support 
band 65 has a lower modulus of elasticity than the 

35 remainder of the front panel 28, the* support band 
may comprise a band of the outer cover which has 
been bonded, either autogenously by thermal or 
ultrasonic means, or adhesively by attaching an 
adhesive piece to the front waist panel 28, thereby 

40 negating the stretch properties of the band which is 
thus bonded. 

Referring to Figure 1, the waist opening W 
defined by the front 13 and back 14 waist sections 
of the diaper is the desired positioning for proper fit 

45 of the garment of the present invention. The natural 
support line for the diaper, designated by the letter 
S, runs from the small of the back, over the hip and 
on the lower side of the protruding stomach. The 
distance from the small of the back up to the waist 

so is represented by the designation di and 62 repre- 
sents the distance from the support line S to the 
waist opening W. The distance 62 is longer than 
the distance di by about 1 to 3 inches. By provid- 
ing disposable diapers with a support band located 

55 about 1 to 3 inches below the waistband, the diaper 
will be held in position better with less front panel 
drop than is seen in currently available commercial 
diapers. The panels 28, 30 will be held up from 
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below the support band. The support band can 
take a number of forms. First, in a conventional 
unitary disposable diaper, the band could be an 
elastomeric material stretched then attached to the 
outer cover so as to contract the plastic film outer 
cover and provide a contractible force along the 
support lines (not shown). 

The band 65 can be located in the front waist 
panel only, the rear panel 30 as well or a portion 
only of the front and back. Elastic waistbands cur- 
rently provided in disposable diapers do not serve 
the function of the instant support band 65 since 
they provide mainly an aesthetic nonsupporting 
waist line appearance, e.g., along the line W. 

Referring again to Figure 2, additional elastica- 
tion or bonding between other areas of the outer 
cover 12 and absorbent insert 32 may be provided. 
Specifically, supplemental leg elastics 58 may be 
applied to outermost portions of the crotch section 
16 around the inner curvature of the leg openings 
18 to gather the garment 10 about the thighs of the 
wearer. Crotch elastics 60 may be applied to the 
liner 34 to cause the insert to more closely con- 
form to the contours of the wearer's perineal re- 
gion. 

The leg elastics 58 preferably comprise a 
breathable elastomeric nonwoven laminate of the 
type described in said prior copending U. S. Patent 
Application Serial Number 947,948 of applicant. 
The leg elastic members 58 function cooperably 
with the stretchable outer cover for gathering the 
leg openings 18 about the wearer and can be 
applied in varying tensions relative thereto by ad- 
hesive, autogenous or pressure bonding. Leg hems 
(not shown) may alternatively be formed at the 
curved leg openings 18 in addition to the waist 
sections 13, 14, resulting in increased tension due 
to the increased thickness of the elastomeric ma- 
terial of the outer cover at the folded over hem. For 
this purpose, additional elasticized gathers (not 
shown) of, e.g., FULLASTIC®, a trademarked ex- 
truded elastomeric film material sold by H. 8. 
Fuller Company of Minneapolis, Minnesota, can be 
entrapped within the waist hems 66 and any leg 
hems (not shown) to provide such additional elastic 
gathering. Although the waist opening has here- 
tofore been discussed in conjunction with waist 
hems 66 and optional waist elastics entrapped 
therein, a nonwoven elastomeric laminar material of 
the type described for the leg elastics 58 could be 
applied as a border strip (not shown) along the 
waist sections 13, 14 defining the waist opening. 

As can be seen in Figure 11, the barrier 36 
closely surrounds the bottom 68, and sides 70 of 
the absorbent core 38 (shown in phantom) with the 
liner 34 extending across and contacting the top 
surface of the absorbent core 38, imparting a gen- 
erally rectangular boat-shaped configuration to the 



insert 32. The bottom 68 of the barrier 36 may 
include one or more relaxed localized areas adja- 
cent the bottom 68 of the absorbent core 38 to 
accommodate swelling of the core occurring during 

5 use with, for example, a hydrogel material. The 
perimeter bond 40 making the liner 34 and barrier 
36 coterminous substantially around the absorbent 
core 38 may comprise either intermittent bonds or, 
preferably, a continuous autogenous, i.e., ultrasonic 

10 or thermal, bond. The perimeter bond 40 is prefer- 
ably undulatory along the intermediate portion of 
the core 38, imparting a scalloped edge for greater 
flexibility therein. 

Significantly, the absorbent structure 32 may 

is be integrated into the outer cover 12 in the waist 
attachment zones 52, 54 while the outer cover is at 
least partially stretched in the cross-body direction 
41. Preferably, the longitudinal length of the free- 
span zone 56 in the front 28 and rear 30 panels is 

20 at least about 2.5 inches or the longitudinal length 
between the waist and leg openings. 

A preferred method of integrating the absor- 
bent insert structure 32 into the resiliently stretcha- 
ble breathable outer cover 12 and assembling the 

25 instant disposable absorbent garment 10 comprises 
the steps of providing the outer cover 12 with 
opposed front 13 and rear 14 waist sections, a 
central crotch section 16, front 28 and rear 30 waist 
panels extending between the crotch and the waist 

30 sections, prestretching the outer cover more than 
about 20%, preferably from about 20% to about 
200%, in the cross-body direction 41 while super- 
posing the insert 32 upon the outer cover, then 
bonding the longitudinally opposed ends 62. 64 of 

35 * the insert to the waist sections 13, 14 in the se- 
lected waist attachment zones 52, 54, defining one 
or more free-span zones 56 allowing substantially 
unrestricted functional stretchability of the outer 
cover 12 underlying the free-span zones 56 (Figure 

40 10). One aspect of the present integration method 
comprises the step of inwardly folding over the 
outermost edges of the waist sections 13. 14 for- 
ming waist hems 66 entrapping the longitudinally 
opposed ends 62, 64 of the absorbent insert there- 

45 in and bonding the opposed ends 62, 64 of the 
insert within the waist hems 66 at the waist attach- 
ment zones 52, 54 (Figures 10 and 11). As dis- 
closed above, however, the waist opening may be 
elasticized by a breathable elastomeric nonwoven 

50 laminar border strip rather than elastomeric waist 
hems. 

With respect to the physical properties re- 
quired of the fastening system shown in Figure 2, it 
has been found that the primary closures adjacent 
55 the leg and waist openings should have a peel 
strength from about 600 grams to about 2,500 
grams, depending upon the outer cover material 
and the ability or stength of the parent or other 
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user to open the closures. The secondary closures 
should have a shear strength greater than about 
3,750 grams per square Inch. The full-length clo- 
sures maintain the dimensional integrity of the gar- 
ments with minimal sagging of the waist or gapping 
and blousing at the hips during wear. The combina- 
tion of desired peel and shear strength ranges for 
the fastening system shown in Rgure 2 is also 
applicable to the alternative fastening system 
shown by Figures 8-16, that is, the fastening sys- 
tem should have a combined peel strength in the 
600 gram to 2,500 gram range and shear strength 
greater than about 3,750 grams per square inch, as 
determined by the measurement methods set forth 
in said Application Serial No. 847,948, 

Figures 4-7 show a disposable diaper 10 of the 
instant invention as it would be worn by a baby 
wherein the disposable diaper has a neat, trim, 
anatomically form-fitting appearance when viewed 
from different perspectives. Particularly, there is 
shown in Figures 4, 5 and 7 the proper positioning 
of the diaper 10 on a wearer during use, as aided 
by the abdominal support band 65. 

Referring to Rgure 4, the elasticized waist sec- 
tions 13, 14 define a waist opening providing, at 
least in part, a fit line W which corresponds to the 
lower umbilical region of a wearer, for optimal 
anatomical conformity and aesthetic appearance of 
the garment 10 when securely worn. Spaced from 
the waist sections 13, 14, the abdominal support 
band 65 extends angularly downwardly relative to 
said front waist section 13 defining, at least in part, 
a natural abdominal support line corresponding 
generally to a line extending anteriorly . about the 
body from the dorsal side of the transtubercular 
plane over the iliac crests and across the abdomi- 
nal hypogastric region of a wearer. 

Rgure 7 illustrates the self-adjusting functional- 
ity of the diaper aided by the abdominal support 
band 65, as shown by the minimal extent the 
diaper moves or sags from an initial position as 
indicated by the dashed lines 18' and 13' after 
being worn by an infant for a period of time. 

Although the abdominal support band 65 dis- 
cussed above in conjunction with Figures 1 , 2 and 
4-7 does provide a natural support line correspond- 
ing to the lower abdominal region of the wearer, 
the support band 65 provides only a limited degree 
of distribution of the tensile stresses across the 
front waist panel when the diaper is worn. During 
wear, it is desirable to direct tensile stresses away 
from those portions of the leg and waist openings 
that typically experience red marking. The place- 
ment and positioning of a fastening system which 
is nonstretchabie can reduce forces near the leg 
opening and direct forces across the outer cover to 
support the absorbent, especially when wet, result- 
ing in reduced diaper sag and droop, as will be 



shown herein in conjunction with Figures 8-16. 

Referring to Rgure 8, there is depicted a dis- 
posable diaper 10 having the absorbent structure 
32 attached arid integrated within the elastomeric 
5 nonwoven outer cover 12. The front 28 and rear 30 
waist panels are resiliently stretchable in the cross- 
body direction 41 and are engageable with one 
another to define a waist opening along the upper- 
most edges of the waist sections 13, 14. The sides 

70 15 extend between and interconnect the waist sec- 
tions, delimiting the pair of leg openings 18. The 
leg openings 18 may be either elastically contrac- 
tible to gather the garment about the legs of a 
wearer or may be expansible, depending upon the 

75 particular fit parameters desired. The rear pair of 
ears 20, 22 define elongated shapes presenting 
inner, body-facing surfaces superposable on 
externally-facing surfaces 74 of the front pair of 
ears 24, 26. as shown in Figure 8. A pair of 

20 inelastic landing zones, generally indicated at 70, 
are appointed within given areas (shown by the 
phantom lines 72 in Figure 8A, 10 and 11) of the 
external surfaces 74 of the front pair of ears. The 
landing zones 70 have fastening means, generally 

25 indicated at 76, provided thereon which are releas- 
ably engageable with fastening means, also in- 
dicated at 76, provided on the inner surfaces 78 of 
the rear pair of ears, as shown in Figure 11. The 
landing zones 70 are selectively shaped, sized and 

30 oriented on the external surfaces 74 of the front 
ears so as to impart a tensile force distribution 
pattern directing stresses away from the leg 18 and 
wajst openings defined by the waist sections 13, 
14, while providing a band of abdominal support 

35 across the front waist panel 28 when the garment 
is securely fastened about a wearer, as will be 
appreciated with reference to the discussion herein. 

Referring again to Rgure 8, the landing zones 
70 may be shaped in a generally rounded or an- 

40 gular polygonal area. The width of the polygon 
(Figures 8 and 8A) narrows preferably, tapering in 
order to gradually concentrate forces away from 
the waist opening and the leg openings. The place- 
ment and positioning of the fastener landing zones 

45 70, which are nonstretchabie, define areas in a 
stretchable diaper, such as the front waist panel 28, 
which define regions of higher tensile forces there- 
between, depending on the distances between 
points on the landing zones 70 and the stress/strain 

so properties of the materials used for the outer cover 
12. In this manner, tensile forces in the diaper can 
be directed to desired regions. Fastener position 
can, therefore, reduce forces near the leg openings 
and/or direct forces in the outer cover across an 

55 absorbent pad held therein to reduce diaper sag 
and droop. This is because a nonstretchabie com- 
ponent bonded to a stretchable material eliminates 
stretch in the bonded region. When a fastener is 
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bonded to a stretchable outer cover such as in the 
instant invention the fastener shape generates 
zones where the outer cover must stretch to a 
greater extent and thus is at higher tension as 
defined by its stress/strain curve. Referring to Fig- 
ure 12A, triangularly shaped landing zones 70 di- 
rect forces across the front panel 28 to increase 
tension at the hips generally along the line A. The 
tension generated between the landing zones is 
proportional to the distance between fixed points 
on the landing zones, for example, the tension 
generated between end points of the segment A is 
greater than that generated along the line B, which 
is, in turn, greater than that generated along the 
line C. Such a landing zone placement operates to 
increase tension in the hip regions of the front 
panel 28. In similar fashion, the landing zone place- 
ment may be selected to increase tension at the 
waist opening, as shown in Figure 12B wherein 
tension is greatest generally along the line A, with 
lines B and C representing lessening tensions ap- 
proaching the leg openings 18. To increase tension 
in a localized region, it is necessary, as discussed 
above, to define a given area which represents a 
nonstretchable zone. This may be accomplished 
with either a bonded piece of material, or simply a 
bond pattern, as shown in Figure 8A, wherein the 
given area 72 is surrounded by a series of auto- 
genous, for example, ultrasonic bonds 80 conform- 
ing to the shape of the given area 72 and thereby 
defining the landing zones 70. The fastener landing 
zones 70 shown in Figures 8, 8A and 12C direct 
tensile forces away from both the leg and waist 
openings by providing the landing zones 70 with 
generally triangular shapes which direct forces 
along a central line A bisecting the landing zones, 
wherein the tensile forces generated along the line 
A are greater than those generated between the 
landing zones along the lines B (Figure 12C). 

Where the landing zone is delimited by a 
closed pattern of ultrasonic bonds 80, as shown in 
Figure BA, the hook component 82 of the fastening 
means 76 may be attached in a strip as shown and 
need not cover the entire landing zone 70, allowing 
smaller amounts of costly fastener material to be 
used; however, as shown in Figures 8 and 11, the 
landing zones 70 could comprise entire pieces of 
fastener material. The fastening means provided on 
the landing zones 70 and on the inner surfaces 78 
of the rear pair of ears 20, 22, preferably com- 
prises hook and loop fastening tapes of the type 
which are well known in the art and available from 
companies such as, for example, Velcro, U.S.A., 
inc. Nevertheless, it will be appreciated by those 
skilled in the art that other forms of mechanical or 
even adhesive fastening means could be used in 
the diaper of the present invention. Preferably, 
where hook and loop fasteners are used, the loop 



portion 82 should be located on the inner, body- 
facing surfaces 78 of the rear pair of ears 20, 22 
and the harsher hook portions 84 should be located 
on the landing zones 70. as shown in Figure 1 1 to 

5 minimize potential skin contact therewith. It is pref- 
erable to further isolate the harsh hook portions 84 
from possible contact with the skin of a wearers 
leg by forming flaps 86 which cover a lower mar- 
ginal portion of the hook material. The flaps 86 

w may be formed by outwardly folding over marginal 
edges of the leg openings 18 adjacent the front 
waist panel 28, as shown in Figure 8. 

Alternatively, the front ears may be further 
elongated in a cross-body direction and the landing 

15 zones tapered and elongated so that their width 
narrows distally in a direction away from the cen- 
terline, thereby enabling the fastening means to be 
secured together along substantially the full ta- 
pered length of the landing zones to provide a 

20 longer closure along the sides of the garment, 
where desired between the front and rear waist 
panels from the leg openings to the waist open- 
ings, while avoiding fastener-skin contact (not 
shown). 

25 Referring to Figures 9A. 9B and 12C, there is 

shown an alternative to the fastening system con- 
structed in accordance with the present invention. 
Not only is it possible to minimize the amount of 
material used for the hook component 84 used as a 

30 mechanical fastening element on the landing zone 
70 (Figure 8A), but it is also possible to minimize 
the amount of loop material 82 utilized on the 
body-facing surfaces 78 of the rear pair of ears, of 
which a representative ear 22 is illustratively 

35 shown. With, further reference to Figures 9A and 
9B, there is shown an adjustable combination fas- 
tening system wherein the rear pair of elongated 
ears 22 comprise proximal portions 88 equidistan- 
tly spaced from the centerline, user end portions 

40 90 spaced distally from the proximal portions 88 
and elastomeric medial portions 92 adjustably 
spacing the user portions 90 from the proximal 
portions 88. The hook component 84 of the me- 
chanical fastening means 76 is provided on the 

45 landing zones 70 appointed on the externally-facing 
surfaces 78 of the front ears 24, 26, of which a 
single front ear 26 is illustratively shown in Figures 
9A and 9B. Fixed-position mechanical fastening 
means, such as the snaps generally indicated at 

so 94, are provided on the external surface 74 of the 
front ear 26 and the bodyside surface 78 of the 
rear ear 22. The hook 84 and loop 82 components 
on the landing zones 70 and the proximal portion 
88 of the rear ear 22, respectively, comprise 

55 variable-position mechanical fastening means 
which are initially engaged when fastening the 
draper garment 10, as shown in Figure 9B. Once 
the strip of loop component 82 is engaged at a 
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desired location with the hook component 84 on 
the landing zones 70, the user end 90 bearing the 
snap element 94 may be stretched to cover the 
remainder of the hook component 84 t as shown by 
the sequential arrows 96 (Figure 9B) and 98 
(Figure 9A) sufficiently to ailow the mating snap 
elements 94 to be engaged with one another. In 
this manner, the medial portion 92 of the rear ear 
imparts a certain degree of adjustability to the 
mechanical fastening means, while providing a se- 
cure fixed snap engagement which is more resis- 
tant to tampering by a child. Figure 12C illustrates 
the placement of the fixed-position fastening means 
94 with respect to the landing zones 70. In this 
arrangement, the fixed-point fastening means 94 
are functionally a part of the landing zones 70 and 
define a shortest distance A therebetween wherein 
the tensile forces in the front waist panel 28 con- 
centrate and are of the greatest magnitude relative 
to the tensile forces elsewhere between the landing 
zones, as represented by the distances B in Figure 
12C. 

Figures 10 and 10A show an internal perspec- 
tive view of the assembled garment having the 
preferred fastening arrangement of the present in- 
vention. Other nonfastening structures are indicated 
which are similar to those discussed in conjunction 
with Figure 2. 

A preferred method for making the landing 
zones of the present invention is further illustrated 
by reference to the exploded perspective view of 
the garment shown in Figure 11. The method com- 
prises the steps of providing an absorbent structure 
32 adapted for absorbing and containing body 
wastes and providing an elastomeric nonwoven 
outer cover 12 adapted for holding the absorbent 
structure 32 in a selected bodily registration when 
the garment 10 is securely worn. The outer cover 
12 is provided with front 28 and rear 30 waist 
panels resiliency stretchable in a cross-body direc- 
tion 41 and an intermediate crotch panel 16 sepa- 
rates the waist panels 28, 30 from one another, 
with a pair of sides 15 extending between and 
interconnecting the waist panels. Delimited along 
the sides 15 are a pair of leg openings 16 which 
may be eiastically contractible by means of the 
supplemental gathers 58 or may be sized so that 
elastic expansibility is relied upon the appropriate 
leg fit. Fastening means, specifically the soft loop 
component 82, are provided on the internally-facing 
surfaces 78 of the rear pair of ears 20, 22. Inelastic 
landing zones 70 are appointed on given areas 72 
of external surfaces 74 of the front pair of ears 24. 
26, with hook components 84 of the fastening 
means provided on the landing zones 70, which are 
formed with a selected shape and size. The landing 
zones 70 are then oriented and bonded, such as 
with the autogenous bonds 80 shown in Figure 8A, 



onto the given areas 72 of the external surfaces 74. 

Also with reference to Figures 13-16, the sub- 
ject fastening system is integrated into the diaper 
design to function cooperatively system is inte- 
s grated into the diaper 10 and requires similar famil- 
iar hand motions as conventional tape systems, 
taking the same time to fasten. It also utilizes 
materials with which users are comfortable and 
familiar, that is, snaps and hook and loop fasteners. 

70 The subject diaper fastening system stays fas- 
tened, is refastenable, is contamination-free, contri- 
butes to the fit characteristics of the diaper and 
does not leave tell-tale red marks on the skin of a 
wearer. Moreover, the subject fasteners rely more 

75 on the inherent stretch characteristics of the outer 
cover by increasing the outer cover tension across 
the front waist panel 28. They also more conve- 
niently place the fastener target on the front panel 
28 of the diaper 10 and offer an easy one-step 

20 closure. The elongated ears 20, 22 are easily han- 
dled and apparent tightness of the .garment is re- 
duced while offering a gentler waist and leg fit. The 
instant invention reduces droop and holds the ab- 
sorbent structure in a desirable position against the 

25 wearer as seen in Figures 13, 14, 15 and, particu- 
larly in Figure 16. 

Turning now to the outer cover 12 of the 
present invention, which is preferably made from a 
resiliently stretchable elastomeric nonwoven 

30 laminar material having a stretchability of from 
about 20 percent to about 200 percent The term 
stretchability as used herein is defined by the 
following relationship: 

stretchability = ((final dimension- initial dimension)- 

35 /initial dimension) x 100% 

Since the outer cover 20 is also resilient, the 
outer cover returns essentially to its initial dimen- 
sion when the stretching force is removed. 

One such resiiientfy stretchable material is dis- 

40 closed in U.S. Patent No. 4,663,220 to Tony J. 
Wisneski and Michael T. Morman, assigned to the 
assignee of the present application, entitled 
"Polyolefin-containing Extrudable Compositions 
and Methods for their Formation Into Elastomeric 

45 Products", the entire disclosure of which is incor- 
porated herein by reference and relied upon. That 
patent provides extrudable elastomeric composi- 
tions which, after extrusion, solidify to form 
elastomeric products such as, for example, fibrous 

so nonwoven elastomeric webs. The extrudable 
elastomeric compositions are blends of (1) from at 
least about 10 percent, by weight, of an A-B-A 
block copolymer, where "A" and "A " are each a 
, thermoplastic polymer endbiock which includes a 

55 styrenic moiety such as a polyvinyl arene) and 
where "B" is an elastomeric poly(ethylene- 
butylene) midblock, with (2) from greater than 0 
percent, by weight, to about 90 percent, by weight, 
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of a polyolefin which, when blended with the A-B- 
A' block copolymer and subjected to appropriate 
elevated pressure and elevated temperature con-: 
ditions. is extrudable, in blended form, with the A- 
B-A block copolymer. The A-B-a' block copolymer 
serves to impart elastomeric properties to products 
formed from the extrudable composition and the 
presence of the polyolefin in the blend serves to 
reduce the viscosity of the composition as com- 
pared to the viscosity of the neat, that is, pure, A- 
B-A block copolymer and thus enhances the ex- 
trudability of the composition. 

Preferably, the "A" and "A" thermoplastic 
styrenic moiety containing endblocks of the block 
copolymer are selected from the group including 
polystyrene and polystyrene homologs such as, for 
example, poly(alpha-methylstyrene). In some em- 
bodiments the "A° and "A" thermoplastic styrenic 
moiety containing endblocks are identical. Prefer- 
ably, the polyolefin is selected from the group 
including at least one polymer selected from the 
group including polyethylene, polypropylene, poly- 
butene, ethylene copolymers, propylene 
copolymers, butene copolymers or blends of two or 
more of these materials. 

The blend usually includes from at least about 
20 percent, by weight, to about 95 percent, by 
weight, of the block copolymer and from at least 
about 5 percent by weight, to about 80 percent, by 
weight, of the polyolefin. For example, the blend 
may include from about 30 percent, by weight, to 
about 90 percent, by weight of the block 
copolymer and from about 10 percent, by weight, 
to about 70 percent by weight, of the polyolefin. 
Preferably, the blend includes from about 50 per- 
cent, by weight, to about 90 percent, by weight, of 
the block copolymer and from about 10 percent, by 
weight to about 50 percent, by weight, of the 
polyolefin. For example, the blend may include 
from about 50 percent, by weight, to about 70 
percent, by weight of the block copolymer and 
from about 30 percent by weight, to about 50 
percent, by weight of the polyolefin. One blend 
includes about 60 percent, by weight of the 
polyolefin. 

The extrudable composition is extruded or oth- 
erwise formed, such as, for example, by molding, 
for example, injection molding, at an appropriate, 
that is effective, combination of elevated pressure 
and elevated temperature conditions. These con- 
ditions will vary depending on the polyolefin uti- 
lized. For example, the extrudable composition 
should be extruded or otherwise formed at a tem- 
perature of at least about 125 degrees Centigrade 
if polyethylene is utilized as the polyolefin in the 
blend or at least about 175 degrees Centigrade if 
polypropylene is utilized in the blend, for example, 
at a temperature of from at least about 290 de- 



grees Centigrade to about 345 degrees Centigrade, 
more specifically, at a temperature of from at least 
about 300 degrees Centigrade to about 335 de- 
grees Centigrade, into elastomeric products such 

s as, for example, elastomeric fibers, which may be 
collected as a fibrous nonwoven elastomeric web. 

Preferably the blends are extrudable within the 
above-defined temperature ranges at elevated 
pressures within the die tip, (for example, within the 

w extrusion capillaries of a die tip having thirty (30) 
extrusion capillaries per lineal inch of die tip with 
each of the capillaries having a diameter of 0.0145 
inches and a length of 0.113 inches) of no more 
than about 300 pounds per square inch, gage, for 

rs example, from pressures of from about 20 pounds 
per square inch, gage, to about 250 pounds per 
square inch, gage. More specifically, the blends 
are extrudable within the above-defined tempera- 
ture ranges at pressures of from about 50 pounds 
' 20 per square inch, gage, to about 250 pounds per 
square inch, gage, for example, from about 125 
pounds per square inch, gage, to about 225 
pounds per square inch, gage. Higher elevated 
pressures can be utilized with other die designs 

25 having a lower number of capillaries per inch of 
die, but, generally speaking, lower production rates 
result. 

Importantly, it has been found that the ex- 
trudable compositions are extrudable at satisfactory 

30 throughput rates because the presence of the 
polyolefin in the extrudable composition reduces 
the • viscosity of the extrudable composition, as 
compared to the viscosity of the neat, that is, pure, 
block copolymer, to satisfactory levels. This re- 

35 duced viscosity proportionally reduces the die tip 
pressure if all other parameters remain the same. 
For example, the viscosity of the extrudable com- 
positions will generally be less than about 500 
poise when extruded at the above-defined elevated 

40 temperature and elevated pressure ranges. Prefer- 
ably, the viscosity of the extrudable composition is 
less than about 300 poise when extruded at the 
above-defined elevated temperatures and elevated 
pressure ranges. For example, the viscosity of the 

45 extrudable composition may be from at least about 
100 poise to about 200 poise when extruded at the 
above-identified elevated temperature and elevated 
pressure conditions. 

Because the polyolefin reduces the viscosity of 

so the blend, as compared to the viscosity of the 
block copolymer, the extrudable composition is ex- 
trudable within the above-identified elevated tem- 
perature and elevated pressure ranges, through a 
die tip having, for example, thirty capillaries per 

55 inch of die tip with the capillaries having a diameter 
of about 0.0145 inches and a length of about 0.113 
inches at a rate of from at least about 0.02 grams 
per capillary per minute to about 1.7 or more 
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grams per capillary per minute. For example, the 
extrudable composition may be extruded through 
the above-identified die tip having capillaries with a 
diameter of about 0.0145 inches and a length of 
about 0.113 inches at the rate of from at least 5 
about 0.1 grams per capillary per minute to about 
1 .25 grams per capillary per minute. Preferably, the 
extrudable composition is extrudable through the 
above-identified die tip having capillaries with a 
diameter of about 0.0145 inches and a length of 10 
about 0.113 inches at the rate of from at least 
about 0.3 grams per capillary per minute to about 
1.1 grams per capillary per minute. 

The extrudable composition may be formed 
into fibrous nonwoven elastomeric webs preferably 75 
having microfibers with an average diameter of not 
greater than about 100 microns, and preferably 
having an average basis weight of not more than 
about 300 grams per square meter, for example, an 
average basis weight of from about 5 grams per ao 
square meter to about 100 grams or more per 
square meter. More specifically, an average basis 
weight of from about 10 grams per square meter to 
about 75 grams per square meter. For example, a 
fibrous nonwoven elastomeric web may be formed 25 
by extruding the extrudable composition at an ap- 
propriate, that is, effective, combination of elevated 
temperature and elevated pressure conditions. 
Preferably, the extrudable composition is extruded 
at a temperature of from at least about 125 de- 30 
grees Centigrade if the polyolefin is polyethylene 
or at least about 175 degrees Centigrade if the 
polyolefin is polypropylene, for example, from 
about 290 degrees Centigrade to about 345 de- 
grees Centigrade, more specifically from about 300 35 
degrees Centigrade to about 335 degrees Centi- 
grade. Preferably, the extrudable composition is 
extruded within the above-identified temperature 
ranges and pressures, within the die tip, (for exam- 
ple, within the extrusion capillaries of a die tip 40 
having thirty (30) extrusion capillaries per lineal 
inch of die tip with each of the capillaries having a 
diameter of about 0.0145 inches and a length of 
0.113 inches) of no more than about 300 pounds 
per square inch, gage, for example, from about 20 45 
pounds per square inch, gage, to about 250 
pounds per square inch, gage. More specifically, 
the extrudable composition is extruded at a pres- 
sure within the capillaries of the above-identified 
die tip of from about 50 pounds per square inch, 50 
gage, to about 250 pounds per square inch, gage, 
for example, from about 125 pounds per square 
inch, gage, to about 225 pounds per square inch, 
gage. 

In the formation of elastomeric nonwoven 55 
webs, the extrudable composition is extruded, at 
the above-defined elevated temperature and ele- 
vated pressure conditions at a rate of from at least 



about 0.02 gram per capillary per minute to about 
1.7 or more grams per capillary per minute, for 
example, from at least about 0.1 gram per capillary 
per minute to about 1.25 grams per capillary per 
minute, more specifically, from at least about 0.3 
gram per capillary per minute to about 1.1 grams 
per capillary per minute, through a die having a 
plurality of small diameter extrusion capillaries, as 
molten threads into a gas stream which attenuates 
the molten threads to provide a gas-borne stream 
of microfibers which are then formed into the fi- 
brous nonwoven elastomeric web upon their depo- 
sition on a collecting arrangement. The attenuating 
gas stream is applied to the molten threads at a 
temperature of from at least about 100 degrees 
Centigrade to about 400 degrees Centigrade, for 
example, from about 200 degrees Centigrade to 
about 350 degrees Centigrade and at a pressure of 
from at least about 0.5 pound per square inch, 
gage, to about 20 pounds per square inch, gage, 
for example, from at least about 1 pound per 
square inch, gage, to about 10 pounds per square 
inch, gage. The thread attenuating gas stream may 
be an inert, non-oxidizing, gas stream such as, for 
example, a stream of nitrogen gas. In some em- 
bodiments the velocity and temperature of the 
thread-attenuating gas stream is adjusted so that 
the fibers are collected as substantially continuous 
fibers having diameters of from about ten (10) 
microns to about sixty (60) microns, for example, 
from at least about ten (10) microns to about forty 
(40) microns. The fibrous nonwoven elastomeric 
webs so formed will include elastomeric fibers 
composed of from at least about 10 percent, by 
weight, of the block copolymer and greater than 0 
percent, by weight, and up to about 90 percent, by 
weight, of the polyolefin. The fibers are usually 
composed from at least about 20 percent, by 
weight, to about 95 percent, by weight, of the block 
copolymer and from at least about 5 percent, by 
weight, to about 80 percent, by weight of the 
polyolefin. For example, the fibers may be com- 
posed from at least about 30 percent, by weight, to 
about 90 percent, by weight, of the block 
copolymer and from at least about 10 percent, by 
weight, to about 70 percent, by weight, of the 
polyolefin. Preferably, the fibers are composed 
from about 50 percent, by weight, to about 90 
percent, by weight, of the block copolymer and 
from at least about 10 percent, by weight, to about 
50 percent, by weight, of the polyolefin. For exam- 
ple, the fibers may be composed from at least 
about 50 percent, by weight, to about 70 percent, 
by weight, of the block copolymer and from at least 
about 30 percent, by weight, to about 50 percent, 
by weight, of the polyolefin. 

Another such resiliently stretchable material is 
disclosed in U.S. Patent Application, Serial No. 



12 



23 



EP 0 323 634 A2 



24 



760,437 in the name of Jack D. Taylor and Michael 
J. Vander Wielen and assigned to the assignee of 
the present application, entitled "Composite 
Elastomeric Material and Process for Making the 
Same", the entire disclosure of which is incor- 
porated herein by reference and relied upon. That 
application provides a method of producing a com- 
posite elastic material comprising at least one 
gatherable web bonded to at least one elastic web, 
the method comprising (a) tensioning an elastic 
web (which may comprise a fibrous web such as a 
nonwoven web of elastomeric fibers, for example, 
meltblown elastomeric fibers) to elongate it; (b) 
bonding the elongated elastic web to at least one 
gatherable web under conditions which soften at 
least portions of the elastic web to form a bonded 
composite web; and (c) relaxing the composite web 
immediately after the bonding step whereby the 
gatherable web is gathered to form the composite 
elastic material. The fibrous elastic web can also 
be maintained in a stretched condition during the 
bonding, at an elongation of at least about 25 
percent, preferably about 25 percent to over 500 
percent, for example, about 25 percent to 550 
percent elongation during the bonding. The method 
also includes bonding the elongated elastic web to 
the gatherable web by overlaying the elastic and 
gatherable webs and applying heat and pressure to 
the overlaid webs, for example, by heating bonding 
sites on the elastic web to a temperature of from at 
least about 65 degrees Centigrade to about 120 
degrees Centigrade, preferably from at least about 
70 degrees Centigrade to about 90 degrees Centi- 
grade. 

That application also provides an elastic com- 
posite material comprising an elastic web bonded 
to at least one gatherable web which is extensible 
and contractible with the elastic web upon stretch- 
ing and relaxing of the composite material, the 
elastic composite material being made by a meth- 
od as described above. Also provided is an elastic 
web that is bonded to the gatherable web at a 
plurality of spaced-apart locations in a repeating 
pattern and the gatherable web is gathered be- 
tween the bonded locations. The elastic web may 
comprise a nonwoven web of elastomeric fibers, 
preferably elastomeric microfibers, such as, for ex- 
ample, an elastomeric nonwoven web of meltblown 
elastomeric fibers or an elastomeric film. 

The elastic composite material may include 
one or more of the following in any combination: 
the elastomeric fibers, preferably meltblown 
elastomeric fibers, may be formed from material 
selected from the group including (i) A-B-A block 
copolymers wherein "A" and "A " may be the 
same or different endblocks and each is a thermo- 
plastic polymer endblock or segment which con- 
tains a styrenic moiety such as polystyrene or 



polystyrene homologs, and "B" is an elastomeric 
polymer midblock or segment, for example, a mid- 
block selected from the group including poly- 
(ethyiene-butylene), polyisoprene and poly- 

5 butadiene, with poly(ethylene-butylene) being pre- 
ferred and (ii) blends of one or more polyoiefins 
with the A-B-A block copolymers of (i) where "B n 
is a poly(ethylene-butylene) midblock; each of the 
"A" and "A" endblocks may be selected from the 

w group consisting of polystyrene and polystyrene 
homologs, for example, poly(a!pha methylstyrene), 
and where the elastomeric fibers are formed from a 
blend of one or more polyoiefins with an A-B-A 
block copolymer where "B" is a poly(ethylene- 

15 butylene) midblock, the polyolefin is selected from 
one or more of polyethylene, polypropylene, poly- 
butene, ethylene copolymers, propylene 
copolymers and butene copolymers; the 
elastomeric film and the elastomeric fibers which 

20 form the elastomeric nonwoven web, for example, 
the meltblown microfibers, are composed of at 
least 10 percent, for example at least 20 percent, 
more specifically at least 30 percent, for example, 
from about 10 percent to 90 percent, by weight, of 

2$ the aforesaid A-B-a' block copolymers and greater 
than 0 percent, by weight, for example, from about 
90 percent to about 10 percent, by weight, of the 
polyolefin; the elastic web, for example, a fibrous 
elastic web, is bonded to the gatherable web at a 

30 plurality of spaced-apart locations in a repeating 
pattern and the gatherable web is gathered be- 
tween the bonded locations; the elastic web prefer- 
ably has a low basis weight of from about 5 to 
about 300, preferably from about 5 to about 200, 

35 grams per square meter, for example, from about 5 
to about 100 grams per square meter, although its 
basis weight can be much higher; the gatherable 
web is a nonwoven, non-elastic material, preferably 
one composed of fibers formed from materials se- 

40 lected from the group including polyester fibers, for 
example, polyethylene terephthalate) fibers, 
polyolefin fibers, polyamide fibers, for example, 
nylon fibers, cellulosic fibers, for example, cotton 
fibers, and mixtures thereof. Alternatively, the 

45 gatherable web may be any suitable woven fabric. 
In a particular aspect, the composition of the A-B- 
A, polymer used is such that the sum of the 
molecular weight of "A" with the molecular weight 
of "A " is from about 14 to 31 percent (from about 

so 14 to 29 percent when "B" is polyethylene^ 
butylene)) of the molecular weight of the A-B-A 
block copolymer. 

A further such resiliency stretchabie material is 
disclosed in U.S. Patent No. 4,657,802 to Michael 

55 J. Morman, assigned to the assignee of the present 
invention and entitled "Composite Nonwoven Elas- 
tic Web", the entire disclosure of which is incor- 
porated herein by reference and relied upon. That 
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patent is directed to a process for producing a 
composite nonwoven elastic web which is com- 
posed of a nonwoven elastic web that is joined to a 
fibrous nonwoven gathered web. In particular, the 
process disclosed therein produces a composite s 
nonwoven elastic web which, in its relaxed, non- 
stretched state, is composed of a gathered non- 
woven fibrous web that is joined to a nonwoven 
elastic web with the nonwoven elastic web having 
been relaxed from a stretched, biased length to a w 
relaxed, unbiased, nonstretched length so as to 
gather the fibrous nonwoven gathered web. An 
important feature of the process disclosed therein 
is that the fibrous nonwoven gatherabie web is 
formed directly onto a surface of the nonwoven is 
elastic web while the nonwoven elastic web is 
maintained in a stretched, biased and elongated 
condition. The nonwoven elastic web may be 
formed by, for example, a meltblowing process or 
any other process for forming a nonwoven elastic 20 
web. For exanrtple, the nonwoven elastic web could 
be an apertured web of an elastic film as opposed 
to a meltblown fibrous nonwoven elastic web. The 
formed nonwoven elastic web has a normal re- 
laxed, nonstretched, nonbiased length. Thereafter, 25 
the nonwoven elastic web is elongated by being 
stretched to a stretched, biased length. In a subse- 
quent step of the process a fibrous nonwoven 
gatherabie web may be formed, for example, by 
either a meltblowing or spunbonding process or 30 
any other process for forming a fibrous nonwoven 
gatherabie web, directly upon a surface of the 
nonwoven elastic web while the nonwoven elastic 
web is maintained at its elongated, stretched and 
biased length. During formation of the fibrous non- 35 
woven gatherabie web the nonwoven elastic web is 
maintained at a stretched length which is at least 
about 125 percent, that is, at least about one and 
one quarter of the relaxed, unbiased length of the 
nonwoven elastic web. For example, the stretched, 40 
biased length of the nonwoven elastic web may be 
maintained in the range of from at least about 125 
percent of the relaxed, unbiased length of the non- 
woven elastic web to about 700 or more percent of 
the relaxed, unbiased length of the nonwoven elas- 45 
tic web. The fibrous nonwoven gatherabie web is 
joined to the nonwoven elastic web while the non- 
woven elastic web is maintained at its elongated 
stretched, biased length. This results in the forma- 
tion of a composite nonwoven elastic web which 50 
includes the nonwoven elastic web which is joined 
to the fibrous nonwoven gatherabie web. Because 
the fibrous nonwoven gatherabie web is formed 
directly onto the surface of the nonwoven elastic 
web while the nonwoven elastic web is being main- 55 
tained at its stretched, biased length, the nonwoven 
elastic web is, at this stage in the process, elon- 
gated, stretched and biased and the fibrous non- 



woven gatherabie web is in an ungathered but 
gatherabie condition. In one aspect, the joining of 
the fibrous nonwoven gatherabie web to the non- 
woven elastic web is achieved by heat-bonding to 
fuse the two webs to each other. The heat-bonding 
may be carried out within the temperature range of 
from about 50 degrees centigrade below the melt 
temperature of at least one of the materials utilized 
to form at least one of the two webs to about the 
melt temperature of at least one of the materials 
utilized to form at least one of the two webs. At 
high through-put rates the heat-bonding can be 
carried out above the melt temperature of one or 
more of the materials utilized to form the webs. 
The heat-bonding may also be carried out under 
appropriate conventional pressurized conditions. If 
desired, conventional sonic bonding techniques 
may be substituted for the heat-bonding steps. 

The patent also discloses another embodiment 
whereby the joining of the fibrous nonwoven 
gatherabie web to the stretched nonwoven elastic 
web is achieved solely by the entanglement of the 
individual fibers of the fibrous nonwoven gatherabie 
web with the nonwoven elastic web during forma- 
tion of the fibrous gatherabie web on the surface of 
the elastic web. If the nonwoven elastic web is a 
fibrous nonwoven elastic web formed by, for exam- 
ple, meltblowing, entanglement of the individual 
fibers of the fibrous nonwoven gatherabie web with 
the fibrous nonwoven elastic web is achieved by 
entanglement of the individual fibers of the fibrous 
gatherabie web with the individual fibers of the 
fibrous elastic web. If the nonwoven elastic web is 
an apertured film, joining of the fibrous nonwoven 
web with the film is achieved by entanglement of 
the individual fibers of the fibrous gatherabie web 
within the apertures of the film. The joining of the 
two webs to each other can also be achieved by 
forming the nonwoven elastic web out of a tacky 
elastic material, a process that will be discussed 
hereinafter, in addition, the joining of the two webs 
to each other may be further enhanced by applying 
pressure to the two webs after the gatherabie web 
has been formed on the surface of the elastic web. 
Further improvement in the joining of the two webs 
can be obtained by applying an adhesive material 
to the upper surface of the nonwoven elastic web 
prior to formation of the fibrous nonwoven gathera- 
bie web thereon. 

After joining of the two webs to each other has 
been achieved to form a composite elastic web, the 
biasing force is removed from the composite non- 
woven elastic web and the composite elastic web 
is allowed to relax to its normal relaxed, unbiased 
length. Because the fibrous nonwoven gatherabie 
web is joined to the nonwoven elastic web while 
the nonwoven elastic web is stretched, relaxation of 
the composite nonwoven elastic web results in the 
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gatherable web being carried with the contracting 
nonwoven elastic web and thus being gathered. 
After gathering of the fibrous nonwoven gatherable 
web has occurred by reducing the biasing force on 
the composite nonwoven elastic web, the compos- 
ite nonwoven elastic web may be rolled up in rolls 
for storage and shipment of directed to a manufac- 
turing process for the production of products such 
as the disposable garments taught by the present 
application. 

As indicated above, the process disclosed in 
U.S. Patent No. 4,657,802 can be enhanced by the 
utilization of a tacky fibrous nonwoven elastic web 
which can be formed by. for example, meltblowing 
microfibers of a tacky elastic material such as, for 
example, an A-B-A block copolymer or blends of 
such A-B-A' block copolymers with poly(alpha- 
methylstyrene) where "A" and "A" are each ther- 
moplastic polystyrene or polystyrene homolog end- 
blocks and "B w is an elastic polyisoprene midblock. 
In some embodiments "A" may be the same ther- 
moplastic polystyrene or polystyrene homolog end- 
block as "A". The tacky fibrous nonwoven elastic 
web is then elongated by being stretched to an 
elongated, stretched length and a fibrous nonwoven 
gatherable web is formed, for example, by melt- 
blowing or spunbonding the fibrous nonwoven 
gatherable web, directly upon a surface of the 
tacky fibrous nonwoven elastic web while maintain- 
ing the fibrous nonwoven elastic web at its 
stretched length. As a result of the fact that the 
fibrous nonwoven elastic web is tacky, the fibrous 
nonwoven gatherable web is simultaneously formed 
upon and adhesively joined to the surface of the 
tacky fibrous nonwoven elastic web. This results in 
the formation of a composite nonwoven elastic web 
having an ungathered fibrous gatherable web adhe- 
sively joined to the tacky fibrous nonwoven elastic 
web with the joining of the two webs to each other 
being achieved by the adhesive joining which oc- 
curs during formation of the fibrous nonwoven 
gatherable web on the surface of the fibrous non- 
woven elastic web. The adhesive joining of the two 
webs to each other may be increased upon ap- 
plication of pressure to the composite nonwoven 
elastic web by passing the composite nonwoven 
elastic web through the nip between rollers, which 
may be unheated, after the composite web has 
been formed but before the fibrous tacky non- 
woven elastic web is allowed to relax. The adhesive 
joining may be further enhanced by application of 
an adhesive material to the surface of the tacky 
fibrous nonwoven elastic web prior to formation of 
the gatherable web thereon. The composite non- 
woven elastic web is then allowed to relax to its 
normal relaxed, unbiased length. Because the fi- 
brous nonwoven gatherable web is joined to the 
tacky fibrous nonwoven elastic web while the tacky 



fibrous nonwoven elastic web is in a stretched 
condition, relaxation of the composite nonwoven 
elastic web and thus the tacky fibrous nonwoven 
elastic web results in the gatherable web being 

5 carried with the contracting fibrous nonwoven elas- 
tic web and thus being gathered. After gathering of 
the fibrous nonwoven gatherable web has occurred 
the composite nonwoven elastic web may be rolled 
up in roils for storage or directly applied to a 

w manufacturing process for the production of dis- 
posable garments such as the disposable garments 
taught by the present application. 

The U.S. Patent No. 4,657,802 is also directed 
to a composite nonwoven elastic web composed of 

75 a nonwoven elastic web that is joined to a gathera- 
ble fibrous nonwoven web which has been gath- 
ered and with the composite web having been 
formed by any of the embodiments of the process 
disclosed above. In particular, the composite noh- 

20 woven elastic web, in its relaxed, nonstretched 
state, is composed of a nonwoven elastic web that 
is joined to a fibrous nonwoven gathered web 
which has been gathered as a result of the non- 
woven elastic web having been relaxed from an 

25 elongated stretched, biased length to a relaxed, 
unbiased nonstretched length. Exemplary 
elastomeric materials for use in formation of the 
fibrous nonwoven elastic web include polyester 
elastomeric materials, polyurethane elastomeric 

30 materials, and polyamide elastomeric materials. 
Other elastomeric materials for use in formation of 
the fibrous nonwoven elastic web include (a) A-B- 
a' block copolymers, where "A" and m a' m are each 
a thermoplastic polymer endblock which includes a 

35 styrenic moiety and where "A" may be the same 
thermoplastic polymer endblock as "A n , such as a 
polyvinyl arene), and where "B" is an elastomeric 
polymer midblock such as a conjugated diene or a 
lower alkene or (b) blends of one or more 

40 polyolefins or poly(alpha-methyi styrene) with A-B- 
A block copolymers, where "A" and "A*" are each 
a thermoplastic polymer endblock which includes a 
styrenic moiety, where "A" may be the same ther- 
moplastic polymer endblock as "A n , such as a 

45 polyvinyl arene) and where "B* is an elastomeric 
polymer midblock such as a conjugated diene or a 
lower alkene. The "A" and "A " endblocks may be 
selected from the group including polystyrene and 
polystyrene homologs and the "B n midblock may 

so be selected from the group including polyisoprene, 
polybutadiene or poly(ethylene-butylene). If "A" 
and "A" are selected from the group including 
polystyrene or polystyrene homologs and "B" is 
poly(ethylene-butylene), materials which may be 

55 blended with these block copolymers are polymers, 
including copolymers of ethylene, propylene, 
butene, other lower alkenes or one or more of 
these materials. If H A" and m a'" are selected from 
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the group including polystyrene or polystyrene 
homologs and "B n is a polyisoprene midblock, a 
material for blending with this type of block 
copolymer is poly(alpha-methylstyrene). 

U. S. Patent Application Serial No. 919,901, in s 
the name of J. S. Kieffer and Tony J. Wisneski, 
assigned to the assignee of the present application, 
entitled "Extrudable Composition for Forming Non- 
woven Web or Pressure-Sensitive Elastomer Adhe- 
sive, and Use of Such Extrudable Composition in jo 
Forming Nonwoven Webs and Stretch-Bonded 
Laminates, " the entire disclosure which is incor- 
porated herein by reference and relied upon, dis- 
closes another such resiliently stretchable material. 
In this application, there is disclosed an extrudable 75 
composition for forming nonwoven elastomeric ma- 
terial having pressure-sensitive adhesive proper- 
ties, nonwoven elastomeric sheet material, for ex- 
ample, fibrous nonwoven webs, formed of such 
composition, stretch-bonded laminates using such 20 
sheets and methods of forming such sheets in 
such laminates. The composition includes an 
elastomeric polymer and a tackifying resin, and can 
also include a polyolefin. The nonwoven sheet ma- 
terial can be a meltblown nonwoven web and the 25 
laminate can be formed by tensioning the 
elastomeric sheet material and bonding a gathera- 
ble web, for example, a spunbonded polypropylene 
web, to the tensioned sheet material by application 
of pressure, the bonding being accomplished due 30 
to the adhesivity of the elastomeric sheet material 
and without application of heat for softening the 
sheet material and/or gatherable web. The in- 
creased tackiness imparted to the elastomeric 
sheet by this internal tackifying agent resists de- 35 
lamination in a composite web. 

As used in the U. S. Patent No. 4,657,802, and 
as contemplated herein, the term "nonwoven web" 
or "nonwoven layer" includes any web of material 
which has been formed without use of textile weav- 40 
ing processes which produce a structure of individ- 
ual fibers which are interwoven in an identifiable 
repeating manner. Specific examples of nonwoven 
webs would include, without limitation, a meltblown 
nonwoven web, a spunbonded nonwoven web, an 45 
apertured film, a microporous web, elastomeric net- 
ting or a carded web of staple fibers. 

It is to be clearly understood that the descrip- 
tions of methods for making a material suitable for 
outer cover 12 and the description of materials 50 
suitable for the outer cover 12 are exemplary only 
and not meant to be limiting. 

The bodyside liner 34 may be airlaid, a bonded 
carded web, a powder-bonded carded web or a 
pattern bonded, spunbonded web of synthetic fi- 55 
bers such as polypropylene, polyester and the like. 

Various materials are contemplated for use as 
the absorbent core 38, including fibrous materials, 



foams, particulates, etc. In general, the most eco- 
nomical liquid absorbent material for use in dispos- 
able diapers has been an absorbent fiber. The 
absorbent fiber most commonly used is cellulosic 
fiber such as comminuted wood pulp, commonly 
known in the art as "pulp fluff , M or simply "fluff." 

Comminuted wood pulp (fluff) is preferred as 
an absorbent fiber, but other cellulose fibers such 
as cotton linters can be used. The preferred fluff is 
southern pine kraft wood pulp (i.e.. made according 
to the. sulfate process commonly known in the art) 
which has been bleached, such as can be pur- 
chased from International Paper Company. Other 
softwood fluffs may be purchased from Kimberly- 
Clark Corporation, such as CR-54. Various hard- 
wood fluffs may also be blended with the softwood 
fluffs to form the absorbent composite. A water- 
swellable hydrogel material, preferably in par- 
ticulate form, may be used in a number of various 
arrangements within the absorbent composite in 
order to decrease the bulkiness and enhance the 
capacity of the composite 38. Many such hydrogel 
materials are known and available to those skilled 
in the art. It should be understood that additional 
elements could be provided in conjunction with 
those already set forth, without departing from the 
contemplated scope of the present invention and 
the description herein is not intended to be in any 
way limiting. 



Claims 

1. An anatomically form-fitting, generally self- 
adjusting disposable diaper comprising: 
an absorbent structure; 

an outer cover for positioning said absorbent struc- 
ture in bodily registration to absorb and contain 
body wastes, including front and rear waist panels 
resiliently stretchable in a cross-body direction es- 
sentially transverse to a line centered on the lon- 
gitudinal axis of said diaper and engageable about 
a wearer, defining an elastically contractible or ex- 
pansible waist opening providing a fit line to said 
garment, and an intermediate crotch panel separat- 
ing said waist panels from one another, with a pair 
of leg openings disposed along marginal sides of 
said crotch panel; 

an abdominal support band spaced longitudinally 
away from said waist opening and defining an 
abdominal support zone extending essentially in 
said cross-body direction across at least a central 
portion of said front waist panel, thereby imparting 
a tensile force thereto which is greater than existing 
cross-body tensile forces of said elastomeric front 
waist panel. 
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2. The invention of claim 1 wherein said absor- 
bent structure comprises an insert substantially 
superposable on said outer cover and including a 
liquid permeable bodyside liner, a liquid imperme- 
able barrier coterminous with said liner and an 
absorbent core disposed therebetween. 

3. The invention of claim 2 further comprising 
attachment means for attaching and integrating 
said absorbent structure within said outer cover 
while allowing substantially unrestricted functional 
stretchability thereof. 

4. The invention of claim 1 wherein said outer 
cover is air-permeable. 

5. The invention of claim 1 wherein either of 
said front and rear panels are resiliently stretchable 
from about 20% to about 200%. 

6. The invention of claim 5 wherein said outer 
cover comprises a generally hourglass or T-shaped 
configuration, defining front and rear pairs of ear 
portions extending laterally outwardly from the 
sides of said waist panels and engageable with one 
another. 

7. The invention of claim 6 further comprising 
cooperating full-length fastening means on corre- 
sponding ones of said ear portions, respectively, 
for releasably securing said garment about a wear- 
er, while maintaining the dimensional integrity of 
said garment between the waist and leg openings 
thereof. 

8. The invention of claim 7 wherein said full- 
length fastening means further comprise cooperat- 
ing fixed-position fastening means fastenable at 
discrete locations with one another. 

9. The invention of claim 1 or 5 wherein said 
outer cover comprises a stretch-bonded laminate 
comprising an elastic layer joined to one or more 
gatherable layers. 

10. The invention of claim 9 wherein said elas- 
tic layer comprises an elastic nonwoven web. 

11. The invention of claim 10 wherein said one 
or more gatherable layers comprise at least one 
nonwoven gatherable web. 

12. The invention of claim 11 wherein either of 
said elastic and gatherable nonwoven webs com- 
prise polyolefin fibers. 

13. The invention of claim 12 wherein said 
elastic nonwoven web comprises an A-B-A block 
copolymer. 

14. The invention of claim 13 wherein said 
elastic nonwoven web comprises a web of micro- 
fibers consisting essentially of a coextrudable 
blend of a polyolefin and an A-B-A block 
copolymer material. 

15. The invention of claim 1, 2 or 3 wherein 
said attachment means comprise autogenous 
bonds between said insert and said outer cover. 



16. The invention of claim 3 wherein said insert 
is attached to said outer cover while said outer 
cover is in a stretched condition. 

17. The invention of claim 1 wherein said fit 
s line provided by said waist opening is registrable 

with the body at a point below the navel of a 
wearer and said abdominal support zone lies along 
a line extending from the small of the back, over 
the hip and on the lower side of the protruding 

w stomach of a wearer and wherein the distance from 
the small of the back up to the upper edge of said 
diaper waist opening is less than the distance from 
said abdominal support band to said waist opening 
as measured along the centerline of said diaper. 

is 18. The invention of claim 17 wherein the dis- 
tance from said abdominal support band to said 
waist opening as measured along the diaper cen- 
terline is longer than the distance from the small of 
the back up to said waist opening by about 1 to 3 

20 inches. 

19. A disposable diaper comprising: 
an absorbent structure; 

an outer cover for positioning said absorbent struc- 
ture in bodily registration on a wearer for absorbing 

25 and containing body wastes, said outer cover in- 
cluding front and rear waist panels resiliently 
stretchable in a cross-body direction essentially 
transverse to a line centered on the longitudinal 
axis of said diaper, an intermediate crotch panel 

30 separating said waist panels from one another, with 
a pair of sides extending between and interconnec- 
ting said waist panels, delimiting a pair of body- 
conforming leg openings along said sides of said 
crotch panel and delimiting at least a rear pair of 

35 elongated ears extending laterally outwardly from 
said rear waist panel and presenting inner, body- 
facing surfaces superposable on externally-facing 
surfaces of said front panel; and 
a pair of inelastic landing zones appointed within 

40 given areas of said external surfaces and present- 
ing fastening means which are releasably engagea- 
ble with fastening means provided on said inner 
surfaces of said rear ears, said landing zones being 
selectively shaped, sized and oriented on said ex- 

45 temal surfaces, so as to impart a tensile force 
distribution pattern directing stresses away from 
said leg and waist openings while providing a band 
of abdominal support across said front panel when 
said garment is securely fastened about a wearer. 

so 20. The invention of claim 19 wherein said 

landing zones comprise generally rounded or poly- 
gonal shapes having a tapered longitudinal diam- 
eter or width which lessens any direction approach- 
ing the centerline of said garment. 

55 21. The invention of claim 20 wherein said 

landing zones comprise one or more of the follow- 
ing: 

sheets of material having selected sizes and 

17 



EP 0 323 634 A2 



34 



shapes which are oriented and affixed to said given 
areas; 

closed patterns of bonds surrounding said given 
areas; 

or 5 
pieces of material which are selectively sized and 
shaped and then oriented and bonded around their 
peripheraf edges to said given areas. 

22. The invention of claim 21 wherein said 
landing zones are oriented so as to preferentially w 
direct tensile forces away from either of said leg 

and waist openings when said garment is being 
securely worn. 

23. The invention of claim 22 wherein said 
landing zones are oriented with respect to one 75 
another and said garment so that an area of high- 
est tension is defined in said support band along a 
minimum distance between two points on said 
landing zones. 

24. The invention of claim 23 wherein said 20 
landing zones comprise generally triangular shapes 
and: wherein said two points defining said minimum 
distance between said landing zones comprise 
apexes equidistantly spaced on opposed lateral 
sides of the centerline. 25 

25. The invention of claim 1, 2, 3, 4, 5 or 6 
wherein said cooperating fastening means com- 
prise mechanical fastening means. 

26. The invention of claim 25 wherein said 
mechanical fastening means comprise hook and 30 
loop fasteners. 

27. The invention of claim 26 wherein said rear 
pair of elongated ears comprise truncated shapes 
defining proximal portions equidistantly laterally 
spaced from the centerline and rounded used por- 35 
lions spaced distal ly from said proximal portions. 

28. The invention of claim 26 wherein said 
hook components are located on said landing 
zones and isolated from contact with a wearer's 
skin- by bottom edges of said front ears which are 40 
curled outwardly over and covering a bottom mar- 
gin of said hook component. 

29. The invention of claim 27 wherein said front 
ears have shapes which are elongated in a cross- 
body direction and said landing zones tapered dis- 45 
tally, narrowing outwardly in said cross-body direc- 
tion so that said fastening means are secured to- 
gether along substantially the full tapered length of 

said landing zones to provide secure closure of 
said garment between said front and rear waist so 
panels from said leg to said waist openings. 
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© Disposable diaper having abdominal support band. 

©An anatomically form-fitting, generally self-ad- 
justing disposable diaper (10) comprises an absor- 
bent structure and an outer cover (12) for positioning 
the absorbent structure against the body to absorb 
and contain body wastes. The outer cover (12) in- 
cludes front (28) and rear (30) waist panels resiliency 
stretchable in a cross-body direction and defining an 
elastically contractible or expansible waist opening 
(W) which provides a fit line when the garment is 
g secured about a wearer. An abdominal support zone 
which corresponds to the lower abdominal region of 
jjthe wearer spaced longitudinally away from the waist 
W opening and extending across at least the central 
***portion of the front panel, imparts a tensile stress 
W thereto which is greater than that of the remaining 
jNfront panel and waist opening. This support band 
(65) can comprise a strip of material which has a 
O relatively greater or less modulus of elasticity than 
£^the remaining front panel and waist opening. It can 
Ujalso be provided by a fastening system having 
shaped inelastic landing zones appointed on the 
front panel which preferentially direct tensile stress- 



es across the support zone. 
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